Introduction
The investigation of compounds featuring metal-metal bonds is an area of intense research interest, both from a fundamental structure and bonding viewpoint, and also in areas such as catalysis and bioinorganic chemistry. 1 In terms of structure and bonding, the investigation of metal-metal bonds within heterobimetallic complexes is particularly attractive due to the differing electronegativities of the metal centres resulting in ionic contributions to the bonding. 2 Despite the potential cooperative reactivity between two metal centres with very different electronic configurations, heteronuclear compounds with highly polar metal-metal bonds have historically proven challenging to study as the differing redox properties of these metals have often prevented their synthesis and isolation. 3 It is the investigation of such heterobimetallic compounds which do not exhibit bridging ligands which is a particular area of interest as the degree of covalent contributions to the bonding in heteronuclear metal-metal bonds cannot be predicted. 4 For unsupported bonds between a transition metal and an element from elsewhere in the periodic table, much recent progress has been made in the p-block, 5 lanthanides 6 and actinides, 4, 7 which is facilitating the systematic study of the nature of the bonding between these elements. There is, however, a paucity of analogous complexes of the s-block elements, and it is only in the last few years that the number of compounds with direct, unsupported bonds between an alkaline earth (Ae) metal and a transition metal (TM) has started to gather pace in the literature, [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] and complexes featuring a Be−TM bond 11,16 and a Ca−TM bond 12 are incredibly scarce. The expansion of the scope of complexes featuring an unsupported bond between an alkaline earth and transition metal will aid the understanding of the fundamental structure and bonding within this family of heterobimetallic compounds. Herein we report the synthesis and characterisation of a complex possessing an unsupported Mg−Fe bond along with DFT calculations, providing insight into the nature of the bonding in this complex. Crystal structure refinement and data for 1: Single crystal X-ray diffraction data was collected on a Rikagu Oxford Diffraction SuperNova operating at 90 K and using Cu Kα radiation (λ = 1.54184 Å). The structure was solved via direct methods and refined by fullmatrix least-squares in SHELXL-97. 22 Positional disorder was identified for atoms C(33), C(35), C(36) and C (37): the occupancies of the two components were refined competitively, converging at a ratio of 0.704 (14):0.296 (14) . Extensive restraints were applied to the anisotropic displacement parameters in the affected region. CCDC-898156.
C38H44FeMgN2O2P2Si2. Monoclinic, space group P21/n (No. 14), a = 9.7075 (9) 5 Details of Calculations for 1: Geometry optimisations were performed for 1 using coordinates derived from the X-ray crystal structure of this complex. No constraints were imposed on the structure during the geometry optimisations. The calculations were performed using the Amsterdam Density Functional (ADF) suite version 2014. 23, 24 The DFT geometry optimisations employed all-electron Slater type orbital (STO) triple-ζ-plus polarisation basis sets from the ZORA/TZP database of the ADF suite. Scalar relativistic approaches were used within the ZORA Hamiltonian for the inclusion of relativistic effects and the local density approximation (LDA) with the correlation potential due to Vosko et al. 25 was used in all of the calculations. Gradient corrections were performed using the functionals of Becke 26 and
Perdew. 27 The Atoms in Molecules analysis 28 was carried out with ADF2014 and Xaim- Figure 1 . Crystal structure of 1, with displacement ellipsoids set at 50% probability. Hydrogen atoms are omitted for clarity.
Single crystals of 1 suitable for X-ray diffraction were grown from a concentrated toluene solution at 7 C. The X-ray crystal structure of 1 ( Fig.1 ; relevant bond lengths and angles can be found in (1) Fe (1)−C (31) Fe (1)−C (32) P(1)−N (1) P(2)−N (2) Si (1)−N (1) 2.530 (3) 1.721 (9) 1.710 (9) 1.593 (7) 1.598 (6) 1.733 (7) 2.525 Si(2)−N (2) Mg (1)−N (1) Mg (1)−N (2) Mg (1)···C (1) 1.717 (7) 2.076 (7) 2.112 (8) 2.471 (8) 1.758 2.116 2.135
2.545
Mg (1)···C (31) 2.898 (9) 2.996
Mg (1)···C (32) 3.018 (9) 2.876 C(32)−Fe(1)−C (31) C ( 
40
In order to probe further the bonding in 1, DFT calculations were performed on the optimised structure of this complex using coordinates derived from the X-ray crystal structure.
The principal features of the coordination spheres about the Mg (1) and Fe (1) Table 2 and reveal a dominant electrostatic contribution; 69% of the total attractive interaction derives from ΔEelstat interactions.
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We carried out a topological analysis of the electron density of 1 using Bader's Atoms 
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Conclusions
We have synthesised and characterised CH(Ph2PNSiMe3)2Mg−Fe(η 5 -C5H5)(CO)2 (1), which features an unsupported Ae−TM bond. The FTIR-measured carbonyl stretching frequencies for 1 suggest that there is a polarisation of charge from the [(η 5 -C5H5)Fe(CO)2] fragment to the magnesium centre. The presence of the polar metal-metal bond in 1 is confirmed by DFT calculations, which suggest that the Mg−Fe bond is predominantly ionic in nature.
